On-going intensification of rice production systems in Southeast Asia is causing 
2 of 14 are typically attacked by a wide range of natural enemies, such as spiders, predatory bugs,
49
dragonflies and egg parasitoid wasps from the Mymaridae and Trichogrammatidae family [11] . Among 50 these enemies, parasitoid species are of particular interest. These organisms are very mobile and can 51 disperse over large distances [12] . In addition, adults feed on pollen and nectar or the honeydew of 52 their sap-feeding hosts, whereas their larvae develop in the hopper eggs and disrupt the hoppers' 53 life cycles at the earliest possible stage [11] . In two previous studies on egg parasitoids of rice 54 hoppers, egg parasitism levels of more than 60% have been observed [13, 14] . This is supported by
55
Drechsler & Settele [15] , who showed that parasitoids can play a major role in controlling hoppers 56 pests in rice agroecosystems.
57
Despite their importance, knowledge about species composition and diversity of parasitoid 
65
hymenopteran and dipteran parasitoid phylogenies [20, 21] . However, molecular analyses might not 66 only improve species identification but might also reveal cryptic species [22, 23] . Smith et al. [24] 67 suggested to combine barcoding with morphology and natural history. A similar conclusion was 68 drawn by Padial and colleagues [25] in their review on an integrative taxonomy for improvement of 69 species discovery and description.
70
In a previous study, we investigated parasitoid wasps of Nilaparvata lugens (BPH) and 2017, unpublished data). We found that BPH was parasitized by the Chalcid genera Anagrus spp.
73
and Oligosita spp., while GLH was parasitized by the Chalcid genera Gonatocerus spp. and
74
Paracentrobia spp. In the present study, we analyzed the diversity of these genera by traditional 75 morphological and molecular techniques. The present study provides the first molecular 76 identification of parasitoid wasps in rice paddies in the Philippines, combined with a taxonomic 77 identification based on dichotomous keys. Moreover, the results of this study highlight the benefits 78 of using molecular approaches for a rapid identification of parasitoid diversity and form a basis for 79 further molecular studies on parasitoids wasps in the Philippines.
80

Materials and Methods
81
Study System and Sampling
82
This study was embedded in the project LEGATO, which focused on a sustainable rice 
86
(TN1) were grown in a greenhouse for 6 weeks, trimmed to three tillers and covered with small 87 tubular insect cages (85 cm high, 15 cm diameter). 
114
Two independent gene fragments were amplified from the extracted DNA: one located on the 
125
The D2-D3 region of 28S rDNA was amplified as described for the PCR above using the primers 
129
were performed by using the reaction mixture without template. Obtained PCR products were 130 controlled for appropriate size and then purified using the peqGOLD Gel Extraction kit as 131 recommended by the manufacturer (Peqlab, Erlangen, Germany; now VWR).
132
Sequencing was performed at the Göttingen Genomics Laboratory using an ABI 3730xl system and a
133
BigDye terminator chemistry version 3.1 (Thermo Fisher Scientific). 
144
The genetic diversity between and within species was estimated using additional sequences 145 from the superfamily Chalcidoidea (Table S3) 
149
To prove whether the local diversity of parasitoid species was covered by the sample size used 150 in the analyses, we performed a rarefaction analysis ( Figure S4 , Figure S5) 
156
Morphological Analysis
157
In total, 200 parasitoids were determined morphologically. Only one species was found for the 158 genera Gonatocerus spp. and Paracentrobia spp., while three species were found for the genus
159
Anagrus spp. and Oligosita spp.: Anagrus flaveolus (11 specimen), Anagrus optabilis (6 specimen),
160
Anagrus frequens (33 specimen), Oligosita aesopi (41 specimen), Oligosita naias (7 specimen),
161
Oligosita shibuyae (2 specimen), Gonatocerus orientalis (50 specimen), Paracentrobia andoi iishi (50 162 specimen) ( Table 1, Table S1 ). 
163
167
Molecular analyses were successfully performed on a total of 105 parasitoid samples (Table S2) .
168
We failed to sequence 162 specimen, which could not be processed further. A total of 86 (COI) and 
171
Rarefaction analysis for the local hopper egg parasitoids diversity revealed that sampling 172 saturation was reached for the gene 28S ( Figure S2 ). In contrast, the curve for COI was not saturated
173
( Figure S3 ).
175
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Comparison between the morphological and genetical approach 176
The genetic analyses based on COI and 28S fragments revealed that the sequences clearly 
275
In conclusion, our results clearly demonstrated that molecular identification should be used in 276 combination with morphological methods for assessing the diversity of rice hopper parasitoids.
277
However, further studies using an integrative approach are needed to cover the whole diversity of 278 parasitoids as well as to find sustainable solutions to problems caused by the BPH and GLH. To
279
validate the potential application of parasitoid wasps as biocontrol agents, it is of crucial importance
280
to have a comprehensive knowledge on their ecology and diversity. We hope that this study will 
283
Supplementary Materials: The following are available online, Table S1 : Species found, according to 284 morphometric analysis, throughout the Laguna province, Philippines., Table S2 : Sequences obtained from 285 parasitoids of the rice fields in the Philippines., Table S3 : Sequences obtained from the NCBI GenBank., Figure   286 S1: Distribution of the eight study sites throughout the Laguna province., Figure S2 : Rarefaction curve for the 287 28S gene fragment., Figure S3 : Rarefaction curve for the COI gene fragment., Figure S4 : Maximum likelihood 288 tree for the 28S sequences., Figure S5 : Maximum likelihood tree for the COI Sequences. 
